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REPLY  TO 
ATTENTION  OF 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02T54 


NEDED 


MAY  3  0  J98Q 


Honorable  Ella  T.  Gras so 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Gras so: 

Inclosed  is  a  copy  of  the  Bronson  E.  Lockwood  Reservoir  Dam  Phase  1 
Inspection  Repqrt,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  Tnis 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Watertown  Fire  District,  Watertown,  Connecticut  06795. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely, 

)uj£j. 


Incl 

As  stated 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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Identification  No. 
Name  of  Dam: 
Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


CT  00435 

Bronson  E.  Lockwood  Dam 
Bethlehem 

Litchfield,  Connecticut 
East  Spring  Brook 
November  20,  1979 


BRIEF  ASSESSMENT 


Bronson  E.  Lockwood  Dam  is  a  zoned,  rolled  earth  embankment  about  820  feet 
long  with  a  maximum  height  of  about  34  feet  and  a  top  width  of  16  feet.  The 
riprapped  upstream  slope  is  2.75H:1V  and  the  grassed  downstream  slope  is  2.25H:1V. 
The  drop-inlet  service  spillway  and  outlet  works  are  combined  in  a  reinforced 
concrete  intake  tower  located  near  the  center  of  dam  at  the  toe  of  the  upstream 
slope.  A  grass-lined  trapezoidal  auxiliary  spillway  is  located  at  the  left  abutment. 
The  impounded  waters  are  used  for  water  supply  for  the  Watertown  Fire  District. 

B.E.  Lockwood  Dam  has  a  maximum  storage  capacity  of  approximately  1,290 
acre-feet  and  a  maximum  height  of  34  feet.  Therefore,  the  dam  is  classified  in  the 
"Intermediate"  size  category. 

The  normal  pool  behind  the  dam  is  about  2,800  feet  long  and  has  a  surface  area 
at  the  service  spillway  crest  of  67  acres.  The  drainage  area  above  the  dam  is  1.40 
square  miles.  Two  private  dwellings  are  located  about  2.9  miles  downstream  of  the 
dam.  A  failure  of  B.E.  Lockwood  Dam  could  cause  excessive  property  damage  and 
the  possible  loss  of  more  than  a  few  lives  at  the  damage  center.  Therefore,  the  dam 
is  classified  in  the  "High"  hazard  category.  The  recommended  test  flood  for  an 
"Intermediate"  size,  "High"  hazard  dam  is  the  full  Probable  Maximum  Flood  (PMF). 

The  dam  appears  to  be  in  good  condition.  The  root  systems  of  the  small  trees 
growing  on  the  upstream  slope  near  the  right  abutment  may  displace  the  riprap 
exposing  the  embankment  to  wave  action  and  erosion.  The  heavy  vegetation 
growing  in  the  emergency  spillway  approach  channel  reduces  the  emergency  spillway 
discharge  capacity. 

The  test  flood  peak  inflow  to  B.E.  Lockwood  Dam  was  computed  as  2,930  cfs. 
The  routed  test  flood  outflow  of  2,590  cfs  overtops  the  embankment  by  0.5  feet. 
The  spillway  system  is  capable  of  discharging  1,240  cfs  prior  to  overtopping  of  the 
embankment,  which  is  about  48  percent  of  the  routed  test  flood  outflow. 
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The  routed  outflow  for  one  half  of  the  PMF  is  670  cfs  which  would  peak  at  a 
level  1.6  feet  below  the  crest  of  the  dam. 

It  is  also  noted  that  a  flood  equivalent  to  75  percent  of  the  PMF  could  be 
routed  through  the  dam  without  overtopping  the  dam. 

Within  two  years  after  receipt  of  this  Phase  I  inspection  report,  the  Owner, 
the  Watertown  Fire  District,  should  implement  the  following  operation  and  mainten¬ 
ance  measures:  1)  remove  the  small  trees  growing  on  the  upstream  face  of  the  dam; 
2)  cut  the  heavy  vegetation  growing  in  the  emergency  spillway  approach  channel  and 
regrade  or  drain  the  area;  3)  develop  a  formal  surveillance  and  flood  warning  plan, 
including  round-the-clock  monitoring  during  heavy  precipitation;  and  4)  institute  a 
program  of  annual  technical  inspection. 

O’BRIEN  &  GERE  ENGINEERS,  INC. 


.  • 
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This  Phase  1  Inspection  Report  on  Bronson  E.  Lockwood  Reservoir  Dan 
has  been  reviewed  by  the  undersigned  Review  Board  neabers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  reconnendations  ere 
consistent  with  the  Recomended  Guidelines  for  Safety  Inspection  of 
Dans,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED* 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
theses  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inadeguate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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OVERVIEW  OF  THE  DAM  AS  OBSERVED  FROM  THE  DOWNS1  REAM 
END  OF  THE  EMERGENCY  SPILLWAY.  (1 1/20/79) 


VIEW  ALONG  THE  TOP  OF  THE  DAM  AS  OBSERVED  FROM  THE 
EMERGENCY  SPILLWAY  WHICH  IS  IN  THE  LEFT  ABUTMENT.  (11/20/79) 


NATIONAL  DAM  INSPECTIONPROGRAM 
PHASE  I  INSPECTION  REPORT 
BRONSON  E.  LOCKWOOD  DAM 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of  Dam 
Inspections  throughout  the  United  States.  The  New  England  Division  of  the  Corps  of 
Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspection  of  the 
dams  within  the  New  England  Region.  O'Brien  &  Gere  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
state  of  Connecticut.  Authorization  and  notice  to  proceed  were  issued  to  O'Brien  &. 
Gere  Engineers,  Inc.  by  a  letter  from  the  Corps  of  Engineers  dated  November  6, 
1979  and  signed  by  Colonel  William  E.  Hodson,  Jr.  Contract  No.  DACW33-80-C-0014 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection.  The  purpose  of  performing  technical  inspection 
and  evaluation  of  non-federal  dams  is  to: 

1.  Identify  conditions  which  threaten  public  safety  and  make  the 
Owner  aware  of  any  deficiencies  to  permit  him  to  correct  them  in  a  timely  manner. 

2.  Encourage  and  prepare  the  states  to  initiate  effective  dam  safety 
programs  for  non-federal  dams  as  soon  as  possible. 

3.  Update,  verify,  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project  (Information  for  this  dam  was  obtained  from  the 
Watertown  Fire  District,  Malcolm  Pirnie,  Inc.  and  the  State  of  Connecticut, 
Department  of  Environmental  Protection  (DEP). 

a.  Location.  Bronson  E.  Lockwood  Dam  is  located  on  East  Spring  Brook 
within  Bethlehem  Township,  Conn.  Two  private  dwellings  located  about  2.9  miles 
downstream  are  considered  to  be  the  major  damage  center.  East  Spring  Brook 
discharges  into  the  Nonewaug  River  about  3.5  miles  downstream  of  the  dam  and  the 
Nonewaug  River  joins  the  Pomperaug  River  about  8.8  miles  downstream  of  the  Dam. 
The  dam  is  shown  on  the  USGS  Quadrangle  entitled  "Litchfield,  Conn."  at 
coordinates  N41°39.5,  W73°11.2'.  A  regional  location  plan  of  B.E.  Lockwood  Dam  is 
enclosed  as  Figure  1,  page  vi. 
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.  Description  of  Dam  and  Appurtenances.  B.E.  Lockwood  Dam  is  a  zoned 


earth  embankment  approximately  820  feet  long  with  a  maximum  height  of  about  34 
feet.  The  top  of  the  dam  is  grass  covered  and  the  width  is  approximately  16  feet. 
The  upstream  face  of  the  dam  is  on  a  slope  of  2.75H:1V  and  is  protected  by  riprap 
from  the  toe  to  2.5  feet  below  the  dam  crest.  The  top  2.5  feet  of  the  upstream  face 
of  the  dam  is  grass  covered.  The  downstream  face  of  the  dam  is  constructed  on  a 
slope  of  about  2.25H:1V  and  is  grass  covered. 

The  impervious  core  is  composed  of  selected  materials  compacted  in 
about  one  foot  lifts.  The  core  is  centered  about  the  longitudinal  dam  axis  and  has  a 
bottom  width  equal  to  one-third  of  the  dam  base  width.  The  core  extends  from  two 
feet  below  existing  ground  level  to  1.5  feet  below  the  top  of  the  dam  and  has  a 
uniform  top  width  of  about  11  feet.  The  upstream  and  downstream  shells  consist  of 
compacted  earth. 

A  graded  filter  drain,  located  about  10  feet  downstream  of  the  core, 
extends  the  entire  length  of  the  dam.  Water  from  the  drain  system  is  collected  by 
two  6-inch  diameter  cast  iron  pipes  which  discharge  near  the  downstream  headwall 
for  the  outlet  of  the  service  spillway  system  and  the  outlet  works. 

The  service  spillway  and  outlet  works  are  combined  in  a  reinforced  concrete 
intake  tower  constructed  at  the  toe  of  the  upstream  slope  near  the  center  of  the 
dam.  The  tower  is  accessible  from  the  dam  crest  via  a  reinforced  concrete  bridge. 
The  three-sided  drop  inlet  spillway  is  constructed  on  the  downstream  side  of  the 
riser  structure.  The  weir  length  is  12  feet  and  the  elevation  of  the  crest  is  about  8 
feet  below  top  of  the  dam.  The  spillway  outlet  conduit  is  a  42-inch  diameter 
reinforced  concrete  pipe  with  anti-seep  collars  which  extends  through  the  embank¬ 
ment  to  a  headwall  180  feet  downstream  of  the  riser  structure. 

The  low-level  outlet  works  consist  of  a  gated  36-inch  diameter  reinforced 
concrete  intake  conduit,  a  three-chambered  reinforced  concrete  gate  structure,  and 
a  16-inch  diameter  reinforced  concrete  outlet  conduit.  Two  of  the  three  intake 
chambers  have  gated  12-inch  diameter  cast  iron  intake  pipes  located  at  about  mid¬ 
height  of  the  intake  tower.  The  gate  configuration  is  such  that  discharge  from  the 
tower  can  be  directed  into  the  42-inch  diameter  spillway  outlet  conduit  or  the  16- 
inch  diameter  outlet  pipe.  All  gate  valves  are  manually  operated  from  the  top  of 
the  intake  tower.  All  discharges  from  the  service  spillway  and  intake  tower  are 
directed  into  the  riprapped  outlet  channel. 

The  grass  lined  trapezoidal  spillway  and  outlet  channel  is  located  at  the  left 
(east)  abutment.  The  broad-crested  weir  is  about  4  feet  below  top  of  dam,  is  36  feet 
wide,  55  feet  long  and  has  3H:1V  side  slopes.  Discharge  from  the  emergency 
spillway  is  directed  down  the  east  stream  valley  slope  about  130  feet  downstream  of 
the  dam. 
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c.  Size  Classification.  B.E.  Lockwood  Dam  has  a  maximum  storage 
capacity  of  approximately  1291  acre-feet  and  a  maximum  height  of  34  feet.  The 
criteria  for  the  "Intermediate"  size  category  includes  dams  which  have  a  storage 
capacity  between  1,000  and  30,000  acre-feet.  Therefore,  B.E.  Lockwood  Dam  is 
classified  as  an  "Intermediate"  size  dam. 

d.  Hazard  Classification.  Bethlehem  (Watertown)  Reservoir  Dam,  located 
about  2,000  feet  downstream  of  B.E.  Lockwood  Dam,  would  be  overtopped  by  6.1 
feet  and  5.0  feet  as  a  result  of  the  breaching  of  B.E.  Lockwood  Dam  with  the 
reservoir  surface  at  the  top  of  the  dam  and  at  the  service  spillway  crest, 
respectively. 

B.E.  Lockwood  Dam  is  located  approximately  2.9  miles  upstream  of  two 
single  family  dwellings.  The  first  floor  elevation  of  these  homes  is  about  5  feet 
above  the  stream  bed.  Results  of  the  dam  breach  analysis  with  the  reservoir  at  the 
top  of  the  dam  indicate  that  the  resulting  depth  of  floodwaters  would  be  about  2 
feet  above  the  first  floor  elevation  of  these  structures.  The  dam  is  therefore 
classified  as  "High"  hazard  since  a  failure  could  cause  excessive  property  damage 
and  the  possible  loss  of  more  than  a  few  lives. 

Refer  to  photos  9,  10,  11  &  12  in  Appendix  C. 

e.  Ownership.  The  dam  is  owned  by  the  Watertown  Fire  District,  24 
DeForest  St.,  Watertown,  CT,  06795.  Telephone:  203-274-6332. 

f.  Operator.  The  dam  is  operated  by  Mr.  Duane  George,  Assistant 
Superintendent,  Water  Division,  Watertown  Fire  District,  Telephone:  203-274-6332. 

g.  Purpose  of  Dam.  The  dam  impounds  water  for  the  Watertown  Fire 
District's  water  distribution  system  and  also  provides  flood  storage  between  the 
service  spillway  crest  and  the  emergency  spillway  crest. 

h.  Design  and  Construction  History.  B.E.  Lockwood  Dam  was  designed  by 
Malcolm  Pirnie,  Inc.,  2  Corporate  Park,  White  Plains,  N.Y.  10602.  The  dam  was 
completed  in  1958.  Drawings  and  hydraulic  design  data  are  available  from  Malcolm 
Piernie,  Inc.  and  DEP,  respectively. 

i.  Normal  Operating  Procedures.  The  reservoir  is  normally  self-regulating 
with  the  normal  pool  level  slightly  above  the  service  spillway  crest. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  watershed  for  B.E.  Lockwood  Dam  is  1.4  square 
miles  in  area  and  is  predominantly  forested  with  some  open  pastureland.  A  marsh  of 
about  50  acres  is  located  about  0.8  miles  upstream  of  the  dam. 

b.  Discharge  at  Damsite 

1)  Outlet  Works.  The  outlet  works  consist  of  a  16-inch  diameter 
reinforced  concrete  outlet  conduit  connected  to  the  intake  tower.  The  estimated 
discharge  capacity  is  about  44  cfs  with  the  reservoir  level  at  the  top  of  the  dam. 
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2)  Maximum  Known  Flood  at  Damsite.  Weekly  reservoir  pool 
elevations  are  recorded.  Maximum  known  stage  in  the  reservoir  was  about  3  feet 
below  the  top  of  the  dam. 


3)  Unqated  Spillway  Capacity  at  Top  of  Dam.  The  combined  dis¬ 
charge  capacity  of  the  service  and  emergency  spillways  with  the  reservoir  at  the  top 
of  the  dam  Elev.  988.0  is  1241  cfs. 


f. 


Reservoir  Surface.  (Acres) 

• 

Normal  Pool 

67 

Flood  Control  Pool 

74 

Spillway  Crest 

67 

Top  of  Dam 

81 

• 

Test  Flood  Pool 

82 

Dam 

Type 

Compacted,  zoned,  earth  embankment 

Length 

820  feet 

• 

Height 

34  feet 

Top  Width 

16  feet 

Side  Slopes  (upstream) 

2.75H:1V 

(downstream) 

2.25H:1V 

Zoning 

Rolled  earth  zones,  refer  to  Appendix  B 

M  - 

Impervious  Core 

Rolled,  Selected  impervious  material 

• 

Cutoff 

ave.  2  feet  below  ground  surface,  rolled 
impervious  material 

Grout  Curtain 

None 

Diversion  and  Regulating  Tunnel. 

None 

w*-. - 

Spillway. 

Type  (Service) 

(Emergency) 

Crest  Length  (Service) 
(Emergency) 

Crest  Elevation  (Service) 
(Emergency) 

Gates 

Upstream  Channel  (Service) 
(Emergency) 

Downstream  Channel  (Service) 
(Emergency) 


Sharp  crested,  drop-inlet,  42-inch 
diameter  closed  conduit 
Trapezoidal,  broad-crested  earth  weir 

12  feet 
36  feet 
980.0 
984.0 
None 
None 

Grassed  trapezoidal  section 
Riprapped  stream  channel 
Grassed  trapezoidal  section, 
valley  slope  &  Stream  channel 


j.  Regulating  Outlets.  Hand  operated  gate  valves  control  discharge  into 
and  out  of  the  intake  tower.  The  invert  elevation  of  the  low-level  36-inch  diameter 
intake  conduit  is  about  951.0.  The  invert  elevation  of  the  16-inch  diameter  outlet 
conduit  is  about  948.0  at  the  intake  tower  and  946.5  at  the  downstream  headwall. 
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SECTION  2 


ENGINEERING  DATA 


2.1  Design 

The  following  set  of  design  plans,  dated  April  1958,  were  made  available  by 
Malcolm  Pirnie,  Inc.  for  review  of  B.E.  Lockwood  Dam: 

Sheet  1,  General  Plan  and  Sections 
Sheet  2,  Section  of  Dam 

Sheet  3,  Diversion  and  Intake,  Plans  and  Sections 
Sheet  4,  Outlet  Structure  and  Details 

The  design  report  for  the  structure  prepared  by  Malcolm  Pirnie,  Inc.  was 
provided  by  DEP.  The  principal  design  features  for  this  dam  are  shown  on  the 
drawings  and  design  report  enclosed  in  Appendix  B. 

2.2  Construction 


According  to  the  Owner's  representative,  information  is  not  available  concern¬ 
ing  the  construction  of  B.E.  Lockwood  Dam. 

2.3  Operation 

According  to  the  Owner's  representative,  weekly  reservoir  pool  elevations  are 
maintained  by  the  Watertown  Fire  District. 

2.4  Evaluation 


a.  Availability.  Malcolm  Pirnie,  Inc.  provided  design  drawings  for  the 
structure.  The  design  report  for  the  structure  prepared  by  Malxolm  Pirnie,  Inc.  was 
made  available  by  DEP. 

b.  Adequacy.  The  design  drawings  and  design  report  together  with  convers¬ 
ations  with  the  Owner's  representative  and  the  visual  inspection  data  are  adequate 
for  a  Phase  I  investigation. 

c.  Validity.  The  data  obtained  for  this  site  is  in  conformance  with  the  field 
measurements. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  field  inspection  of  B.E.  Lockwood  Dam  was  performed  on 
November  20,  1979.  At  the  time  of  inspection,  the  reservoir  water  surface  was 
about  2.5  feet  below  the  service  spillway  crest.  No  underwater  areas  were 
inspected. 

The  observations  and  comments  of  the  field  inspection  team  are  in  the 
checklist  which  is  Appendix  A  of  this  report. 

b.  Dam.  The  dam  is  considered  to  be  in  good  condition.  There  was  no 
evidence  of  slope  or  crest  misalignments,  sloughing,  crest  undulations,  riprap 
failures  or  seepage  noted  during  the  visual  inspection.  The  embankment  crest  and 
slopes  are  covered  with  short  grass.  The  riprap  on  the  upstream  slope  consists  of 
angular  cobbles  and  small  boulders.  Several  small  trees  (2  to  3-inch  diameter 
trunks)  are  growing  on  the  upstream  slope  near  the  right  abutment  (Page  C-l).  A 
clear  discharge  of  less  that  0.1  gpm  was  observed  flowing  from  each  of  the  two 
outlets  for  the  internal  drainage  system  (Page  C-3).  Small  asphalt  paved  drainage 
ditches  which  discharge  into  the  outlet  channel  are  located  immediately  downstream 
of  the  embankment  along  both  abutments  (Page  C-4). 

c.  Appurtenant  Structures.  The  drop-inlet  closed  conduit  service  spillway 
which  is  provided  with  a  trash  screen  is  in  good  condition  and  was  clear  of  debris  at 
the  time  of  inspection  (Page  C-2).  The  reinforced  concrete  bridge  and  intake  tower 
appears  to  be  structurally  sound.  The  pipe  railing  and  valve  stands  appear  to  have 
been  recently  painted.  According  to  the  Owner's  representative,  all  valves  are 
operable  and  the  operating  wheels  were  in  place  at  time  of  inspection.  The  concrete 
head  wall  for  the  36-inch  diameter  spillway  outlet  conduit  and  16-inch  diameter  low 
level  outlet  conduit  is  in  good  condition.  A  3-inch  depth  of  water  estimated  at 
about  1  cfs  was  discharging  from  the  36-inch  diameter  service  spillway  outlet  pipe 
(Page  C-2). 

The  trapezidal  emergency  spillway  and  outlet  channel  are  grasslined. 
The  upstream  approach  to  the  emergency  spillway  contained  standing  water  at  the 
time  of  inspection  although  the  reservoir  pool  was  nearly  4  feet  below  the  channel 
invert  (Page  C-4).  Brush  and  marshy  vegetation  are  also  growing  in  this  area  (Page 
C-l). 

d.  Reservoir  Area.  The  terrain  along  the  perimeter  of  the  reservoir  is 
wooded  with  apparently  stable  slopes  which  vary  between  2  and  20  percent. 
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e.  Downstream  Channel.  The  channel  downstream  of  the  outlet  conduits  is 
lined  with  riprap  for  about  60  feet.  About  1,000  feet  downstream  of  B.E.  Lockwood 
Dam,  the  channel  discharges  into  the  headwaters  of  the  Bethlehem  (Watertown) 
Reservoir.  The  channel  between  B.E.  Lockwood  Dam  and  Bethlehem  Reservoir  is 
about  10  feet  wide,  has  approximately  3H:1V  side  slopes  and  has  a  gradient 
estimated  to  be  one  percent. 

3.2  Evaluation 

The  dam  is  considered  to  be  in  good  condition.  The  heavy  vegetation  growing 
in  the  emergency  spillway  approach  channel  reduces  the  discharge  capacity  of  the 
spillway  system.  The  root  systems  of  the  small  trees  growing  on  the  upstream  slope 
may  eventually  displace  the  riprap  exposing  the  embankment  to  hydraulic  erosion. 
The  service  spillway  and  intake  tower  appear  to  be  in  good  condition. 


SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 

a.  General.  According  to  Mr.  Duane  George,  the  Owner’s  representative,  a 
minimum  discharge  of  about  one  cfs  is  maintained  in  East  Spring  Brook  through  the 
36-inch  diameter  service  spillway  outlet  conduit.  Reservoir  stage  recordings  made 
on  a  weekly  basis  are  currently  maintained  by  the  Owners. 

b.  Description  of  Any  Warning  System  in  Effect.  According  to  Mr.  George, 
no  formal  flood  warning  system  is  in  effect  at  B.E.  Lockwood  Dam;  however, 
downstream  residents  would  be  warned  by  phone  in  the  event  of  flooding  in  East 
Spring  Brook  by  personnel  of  the  Watertown  Fire  District. 

4.2  Maintenance  Procedures 


a.  General.  According  to  Mr.  George,  the  structure  is  inspected  on  a 
monthly  basis.  The  grass  on  the  entire  embankment,  emergency  spillway  channel 
slopes  and  the  immediate  downstream  area  of  the  dam  is  cut  on  a  regular  basis 

during  the  growing  season.  Debris  is  cleared  from  the  spillways  on  a  regular  basis.  ~  • 

b.  Operating  Facilities.  According  to  Mr.  George,  all  gate  valves  are 
inspected  semi-annually  and  are  repaired  as  necessary. 

4.3  Evaluation 

’  • 

The  operational  procedures  and  maintenance  program  for  B.E.  Lockwood  Dam 
are  considered  to  be  adequate. 


4-1 


SECTION  5  • 

EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


B.E.  Lockwood  Dam  has  an  elongated  watershed  of  1.4  square  miles  which  is 
about  2  miles  long  and  0.7  miles  wide.  The  drainage  area,  which  is  nearly  equally 
divided  between  the  towns  of  Bethlehem  and  Morris,  is  wooded  with  some  open 
pastureland.  A  large  marsh  about  one  mile  long  and  0.15  miles  wide  is  situated 
within  the  basin.  The  topography  ranges  from  Elev.  1150  to  Elev.  980  at  the  normal 
reservoir  surface.  Development  in  the  drainage  area  consists  of  a  few  farms  and  the 
small  village  of  Morris. 

5.2  Design  Data 

Hydraulic  and  hydrologic  design  data  are  available  in  the  design  report 
prepared  by  Malcolm  Pirnie,  Inc.  and  provided  by  DEP. 

5.3  Experience  Data 

There  are  no  records  of  the  dam  overtopping  at  this  site.  According  to  the 
Owner's  representative,  the  emergency  spillway  has  operated  at  least  twice  with 
depths  of  flow  up  to  about  1-foot.  However,  operating  personnel  were  not  on-site 
during  these  events,  which  occurred  after  regular  working  hours.  The  recorded 
reservoir  pool  levels  indicated  reservoir  elevations  of  only  a  few  inches  above  the 
emergency  spillway  crest  elevation. 

5.4  Test  Flood  Analysis 

The  recommended  test  flood  for  an  "Intermediate"  size,  "High"  hazard  dam  is 
the  full  Probable  Maximum  Flood  (PMF). 

Hydrologic  and  hydraulic  calculations  were  performed  with  the  assistance  of 
the  HEC-l-DB  computer  program.  The  flood  hydrographs  were  constructed  from 
the  Snyder  unit  hydrographs  using  average  coefficients,  an  initial  infiltration  of  zero 
and  a  constant  loss  rate  of  0.05  inches  per  hour.  The  Hop  Brook  Adjustment  Factor 
was  used  to  reduce  the  Probable  Maximum  Precipitation  based  on  the  drainage  area. 
Stage  vs.  discharge  and  stage  vs.  storage  relationships  were  developed.  The  routing 
sequence  consisted  of  routing  the  inflow  hydrograph  through  the  reservoir.  B.E. 
Lockwood  Reservoir  was  assumed  to  be  at  the  service  spillway  crest  elevation  at  the 
beginning  of  the  storm  event. 
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The  test  flood  peak  inflow  to  B.E.  Lockwood  Dam  was  computed  as  2,930  cfs. 
The  routed  test  flood  outflow  of  2,590  cfs  overtops  the  dam  by  0.5  feet  which 
corresponds  to  a  stage  of  4.5  feet  above  the  emergency  spillway  crest.  The 
combined  spillway  system  is  capable  of  discharging  1,240  cfs  prior  to  overtopping  of 
the  embankment,  which  is  about  48  percent  of  the  routed  test  flood  outflow. 

The  routed  outflow  for  one  half  of  the  PMF  is  670  cfs  which  would  peak  at  a 
level  1.6  feet  below  the  crest  of  the  dam. 

It  is  also  noted  that  a  flood  equivalent  to  76  percent  of  the  PMF  could  be 
routed  through  the  dam  without  overtopping  the  dam. 

5.5  Dam  Failure  Analysis 

A  failure  of  the  embankment  was  simulated  by  the  HEC-l-DB  computer 
program  assuming  a  124  feet  wide  and  28  feet  deep  breach  with  vertical  side  slopes 
developing  within  one  hour.  Failures  are  assumed  to  occur  with  the  reservoir 
surface  at  the  top  of  dam  and  at  the  service  spillway  crest.  The  resulting  outflows 
of  15190  cfs  and  9040  cfs,  with  the  reservoir  surface  at  the  top  of  the  dam  and  at 
the  service  spillway  crest,  respectively,  were  routed  through  Bethlehem  (Watertown) 
Reservoir  to  the  damage  center,  which  is  assumed  to  be  two  private  dwellings  about 
2.9  miles  downstream  of  the  dam.  Bethlehem  Reservoir  Dam  would  be  overtopped 
by  5.0  feet  and  6.1  feet  for  the  two  above  discussed  conditions,  respectively. 
Discharges  at  the  damage  center  prior  to  breaching  of  the  dam  were  945  cfs  (2.7- 
foot  depth  of  flow)  and  50  cfs  (0.5-foot  depth  of  flow)  for  the  two  conditions, 
respectively.  The  channel  cross-section  used  in  the  breach  analysis  for  the  hazard 
area  was  obtained  from  the  USGS  quadrangle  entitled  "Woodbury,  Conn."  and  is 
shown  on  Page  D-8.  The  stream  depth  at  this  point  was  computed  to  be  7.0  feet  or 
4.0  feet  above  the  channel  banks  with  the  reservoir  surface  at  the  service  spillway 
crest.  For  the  failure  with  the  reservoir  surface  at  the  top  of  the  dam,  at  least  2 
feet  of  water  would  be  in  the  first  floor  of  the  homes  at  the  damage  center. 
Excessive  property  damage  and  possible  loss  of  more  than  a  few  lives  could  occur. 


.  • 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  root  systems  of  the  small  trees  growing  on  the  upstream  face  of  the  dam 
near  the  right  abutment  could  eventually  displace  the  riorap  exposing  the  embank¬ 
ment  to  erosion.  The  heavy  vegetation  growing  in  the  emergency  spillway  approach 
channel  reduces  the  discharge  capacity  of  the  spillway  system. 

6.2  Design  and  Construction  Data 

No  information  is  available  concerning  stability  analyses,  seepage  comput¬ 
ations,  or  embankment  and  foundation  material  properties. 

6.3  Post  Construction  Changes 

According  to  the  Owner's  representative,  no  post  construction  changes  have 
been  made  at  this  site. 

6.4  Seismic  Stability 

B.E.  Lockwood  Dam  is  located  in  Seismic  Risk  Zone  1  on  the  "Seismic  Zone 
Map  of  Contiguous  States."  A  dam  located  in  Seismic  Zone  1  need  not  be  evaluated 
for  seismic  stability,  according  to  the  Recommended  Guildelines  for  Phase  I  Dam 
Inspections. 


SECTION  7 


i 

ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  The  visual  observations  and  review  of  the  abailable  infor¬ 
mation  indicate  that  B.E.  Lockwood  Dam  is  in  good  condition.  The  roots  of  small 
trees  growing  on  the  upstream  face  of  the  dam  may  eventually  displace  the  riprap 
exposing  the  embankment  to  wave  action  and  erosion.  The  heavy  vegetation 
growing  in  the  emergency  spillway  approach  channel  reduces  the  discharge  capacity 
of  the  spillway  system. 

b.  Adequacy  of  Information.  The  design  drawings  provided  by  Malcolm 
Pirnie,  Inc.  and  the  design  report  prepared  by  Malcolm  Pirnie,  Inc.  and  provided  by 
DEP  together  with  conversations  with  the  Owner's  representative  and  the  visual 
inspection  data  are  adequate  for  a  Phase  I  investigation. 

c.  Urgency.  The  remedial  measures  covered  in  this  Section  of  the  report 
should  be  implemented  within  2  years  from  the  date  of  receipt  of  this  Phase  I 
Inspection  Report. 

7.2  Recommendations 

No  recommendations  are  offered. 

7.3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures. 

1.  The  small  trees  growing  on  the  upstream  face  of  the  dam  should  be 

removed. 

2.  The  heavy  vegetation  should  be  cut  in  the  approach  channel  of  the 
emergency  spillway.  This  area  should  also  be  graded  to  permit  proper  drainage. 

3.  A  formal  surveillance  and  flood  warning  plan,  including  round-the- 
clock  monitoring  during  heavy  precipitation,  should  be  developed. 

4.  Institute  a  program  of  biennial  technical  inspection. 

7.4  Alternatives 


No  valid  alternatives  to  the  recommendations  described  above  are  considered 
feasible  for  this  site. 
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INSPECTION  CHECKLIST 


VISUAL  INSPECTION  CHECK  LIST 


INSPECTION  TEAM  ORGANIZATION 


Project;  Bronson  E.  Lockwood  Dam _ _ 

National  I.D.  //;  CT  OQ4-3S _ 

Location;_  Bethlehem ,  Connecticut _ 

Type  of  Dam:_  Compacted \  zoned ,  Qarth  embankment 
Inspection  Oate(s):  HOVCmber  2.0 ,  _ 

Weather;  C/ear^  warm  ^  m id  *50* _ 

Pool  Elevation;  5  —  MSL 


Inspection  Team 

Leonard  Beck 
Steven  Snider 
Alan  Hanscom 
Rodney  Georges 

*Mr.  John  J.  Williams,  Vice 
necessarily  in  conjunction  wi 


O'Brien  &  Gere 
O'Brien  &  Gere 
O'Brien  <5c  Gere 
Bryant  &  Associates 

President,  O'Brien  &  Gere 
:h  the  inspection  team. 


Structures 

Foundations  &  Materials 
Structures 

Hydrology /Hydraulics 
has  visited  the  site  but  not 


Owner's  Representative 

Mr.  Duarte  Deoroe ,  Assistant  Ciparintendent ? 


Water  Division ,  Watertown  fire  Department 


VISUAL  INSPECTION  CHECK  LIST 


Project:  3fTT7750r7  £•  IvPchWQCxd  Ps/Tt 

National  I.D.  //:  (27“  OO^ S3 _ 

Date( s):  MoV.  20,  J??*? _ 


AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

yes  a 

Current  Pool  Elevation 

979.5 1 

Maximum  Impoundment  to  Date 

qas.o* 

Surface  Cracks 

A/cme  Observe.eZ 

Pavement  Condition 

A/oh  dpp/ tea 

Movement  or  Settlement  of  Crest 

M<rne  observed 

Lateral  Movement 

Movie  observed 

Vertical  Alignment 

ilo  verZica!  friisa/igftrncnZ  observed 

Horizontal  Alignment 

Alb  hor/&?7iZaJ  rriKsa/i^nnTcrrZ  observe^ 

Condition  at  Abutment  and  at  Concrete 
Structures 

8disJacZ&yf  no  salflemerdor eros/cn 
observed. 

Indications  of  Movements  of  Structural 

Items  on  Slopes 

AJcme  observed. 

Trespassing  on  Slopes 

Vegetation  on  Slopes 

Mo  paA/is  have  been  wont  01  die 
s/opes. 

flood  ctpo/tearrt,  dbvvrtdteawl  dc  red 

Sloughing  or  Erosion  of  Slopes  or  Abutments 

Mor?e  observed 

Rock  Slope  Protection  -  Riprap  Failures 

Fed  Stna/A  AreeS  grown  tf  beZtveen 

riprap  ovt  c/poire  a/;/ 

VISUAL  INSPECTION  CHECK  LIST 


Project: 
National  l.D.  //: 
Date(  s): 


BtT72Sfi2L  Da? 

CT  £>£>4-35 _ 

A/t>V.  20.  MM 


AREA  EVALUATED 


DAM  EMBANKMENT  (Con't) 


CONDITIONS 


Unusual  Movement  or  Cracking  at  or  near  Toes  pb^fV^d 

Unusual  Embankment  or  Downstream  Seepage  Me we  ebsen/eJ 


Piping  or  Boils 


Foundation  Drainage  Features 


Toe  Drains 


Instrumentation  System 


/Kr?/£  eirveaZ 


fiZ/rr  dra/s7  /*7 

t/c>Wr75-/n~3/77  /&r$er7££cfo/Ti 

Jnrrr?  sbuZmcnZfe  abuf/77<s/7+ 

OuZ/eZs  />3rd//&/  fa  serv/de 

fp/Z/way 

No-/*  wp//c$6/? 


Project: _ 

VISUAL  INSPECTION  CHECK  LIST 

Bre?i6Pi/  £.  Ire  Yawped  P&rr? 

National  I.D.  Ik 

cr  oo4-35 

Date(s ): 

A/oV.  ZO.  1974 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

Aux/LAZY  MUk/A/ 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 
Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 


//eawy  vegeddor/,  o/andny  nader 

AJtrne  obcerv&d 

Ahme  observed 

Several ^  cd/d/ry  \Ajder~ 
needs  drawage 

Med  &pp//eab/<s 

denr  feeder?  &  3 Cs>  ffeedwuYe^ 

&S  ;/?£ 5  3d  :/Y 

j/c/s  defies  and f3  d /eed 
befa/Se  creJif-yde  da»r. 


Drain  Holes  j 


c.  Discharge  Channel 


deed  rmdt/jed?  w///?  ve^ed^Yc^ 
3pver~  rece/7/fa  ec/Y  no  fare 
Spofa  .  r 


General  Condition 


VISUAL  INSPECTION  CHECK  LIST 


Project: 
National  I.D.  //: 
Date(  s): 


Brcnip-/-/  £.  L&ckvje>c>d  Parry 

er  £>o4-2& _ 

AJo\/.  2£>,  iqyq 


AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 


AND  DISCHARGE  CHANNELS  (Con't 


Loose  Rock  Overhanging  Channel 


CONDITIONS 


Trees  Overhanging  Channel 
Floor  of  Channel 

Other  Obstructions 


/Jcrne.  observed 
0&rr?p/e-/ed/  peered  &>/-//? 

A!p/7£  pbse/v&d 


A-5 


Project: 


VISUAL  INSPECTION  CHECK  LIST 

Snoisoji  £,  Loe/'/Vord  Porr7 


National  I.D.  //; _  dr  0&4-3S 

Date(s):_  Ajo<J.  20.  J974 


AREA  EVALUATED 
OUTLET  WORKS  -  CONTROL  TOWER 


CONDITIONS 


a.  Concrete  and  Structural 

General  Condition 

Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Eff  lorescense 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate  Chamber 
Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 


flood 

AJo  /?rz>i?/&/77£ r 

Mn?e  observed 
Jjo?e  observer/ 

A/onO  observed 
/i/me  observed 
/Jo  /77/£&//df/7f??ejd  observed 
More  observed 
/Jote  observed 
flcme  observed 

Md  dpphcdb/e 


Crane  Hoist 


VISUAL  INSPECTION  CHECK  LIST 


Project:  6rcr>iC&rl  Lockwood  Zterr? 


National  I.D.  //: 
Date(s): 


ar  006.35 

MoV.  20, 19  7 


AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER  (Con't) 


CONDITIONS 


tior  applicable 
Mo!  applicable 

All  rates  are  /ncpecded  y^j/ce 

annually  d rep* /red  as  needed 

Mere  rted 

Mot  applicable 


VISUAL  INSPECTION  CHECK  LIST 
Project:^  Brcmsen  B.  L&gjLwr^d  2)3 tr? 
National  I.D.  if: 


dr  &<?435 


Date(s):__  //M.  20JQr}Q 


AREA  EVALUATED 


OUTLET  WORKS  -  SERVICE  BRIDGE 


CONDITIONS 


a.  Super  Structure 
Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 

Paint 


/!&/  &pp//c&lk 

Alp/  &pp/ic*lfe 

$c?pg/  4?yj<z///rcrrt 


#cr/faf//rcr}t 

(■/pod  &r//t/fiicr/f 


d<r/tc//Acrr( 

Mo/  &pp//&6/s 


typed  reeed/y pz>//) 

M?/  &pp//c*6fe 
tyjecd  recett/fy  ppp/zed 


b.  Abutment  &  Piers 

General  Condition  of  Concrete 


Alignment  of  Abutment 


typed 

7rae 


Project: 
National  I.D.  //: 
Date(s): 


VISUAL  INSPECTION  CHECK  LIST 

er  00  433 _ 


AREA  EVALUATED 


OUTLET  WORKS  -  SERVICE  BRIDGE  (Con’t) 


CONDITIONS 


VISUAL  INSPECTION  CHECK  LIST 


Project: 
National  I.D.  ii: 
Date(  s): 


dr  ootos _ 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 


General  Condition  of  Concrete 


CONDITIONS 


Rust  or  Staining  on  Concrete 


Spalling 


Erosion  or  Cavitation 


Cracking 


Alignment  of  Monoliths 


Alignment  of  Joints 


Mrr?e  6>&se/yed 
//erne  ei> served 
Mwte  observed 
Mwie  obcer/ed 
Mo  mf$3//$/7r77i2S77^ 


A-io 


VISUAL  INSPECTION  CHECK  LIST 


Project: 


ffremCo?!  5.  locklrjpod  Dz/rl 


National  I.D.  //:_  dr 

Date(s): _  A/py.  ggjqtf 


AREA  EVALUATED 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 


CONDITIONS 


General  Condition  of  Concrete 


Rust  or  Staining 
Spalling 

Erosion  or  Cavitation 
Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging  Channel 


Ajpve  observed 

/Jp?7<2  observed 

AJtme  observed 

/J?7te  observed 

AJcnte  observed 
tfood 

obsArus/zcr/ts 

'Snve  fridns/j  grasses 

/Jcwe  observed 

tfoed  exeepd  fe>r  sr?//£ 

/77?rsfr  grosses 


Condition  of  Discharge  Channel 


APPENDIX  B 


ENGINEERING  DATA 


5 


O'BRIEN  &  GERE 

ENGINEERS.  INC 


BRONSON  E.  LOCKWOOD  DAM 


APPENDIX  B 
EN6INEERIN6  DATA 
TABLE  of  CONTENTS 


PAGE 

GENERAL  PLAN  *  SECTIONS  3't 

SECTIONS  OF  DAM  3-Z 

DIVERSION  &■  INTAKE  PLANS  E  SECTIONS  3-2 

DESIGN  REPORT  3-4- 

Ihrtl 

&-IZ 


CROSS  SECTIONS  ALONS  EARTH 


SECTION 


WATERTOWN  FIRE  DISTRICT 
WATERTOWN,  CONNECTICUT 


DESIGN  REPORT 

BRONSON  E.  LOCKWOOD  RESERVOIR 


APRIL  1958 


Location 

The  Bronson  E.  Lockwood  Reservoir,  proposed  by  the 
Watertown  Fire  District,  is  located  on  East  Spring  Brook 
about  one -mile  north  of  Route  132  in  Bethlehem  Township. 

The  location  is  shown  on  Sheet  1  of  4  of  the  contract 
drawings . 

Description  of  Project 

The  river  has  a  drainage  area  of  about  1.5  square  miles 
above  the  dam  site.  The  proposed  dam  will  have  a  spillway 
of  Elevation  960  and  will  impound  a  reservoir  of  290  million 
gallons  practically  all  of  which  is  usable.  The  dam  will 
be  constructed  so  that  it  will  be  possible  to  raise  the 
spillway  to  Elevation  968  in  the  future.  Area  capacity 
curves  for  the  site  are  shown  in  Figure  1. 

The  Watertown  Fire  District  at  present  obtains  its 
water  from  the  Hart's  Farm  Well  Field  adjacent  to  the 
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Nonewaug  River.  The  wells  are  inadequate  during  dry  periods 
and  it  is  necessary  to  purchase  water  from  Waterbury. 

Using  the  Bronson  E.  Lockwood  Reservoir  for  discharge 
during  low  flows,  it  will  be  possible  to  maintain  a  dependable 
flow  of  about  2  mgd  in  the  Nonewaug  River  at  Hart's  Farm.  It 
is  estimated  that  utilization  of  this  flow  by  a  low  diversion 
dam  and  recharge  basin  will  provide  a  dependable  yield  of  at 
least  1.2  mgd  from  the  well  field. 

A  dam  with  a  spillway  at  Elevation  968  will  impound 
sufficient  water  to  maintain  a  dependable  flow  of  3.0  mgd  at 
Hart's  Farm. 

The  piping  arrangement  of  the  Bronson  E.  Lockwood  Dam 
is  such  that  it  will  be  possible  to  pipe  water  directly  to 
Watertown  by  gravity  at  some  future  time. 

The  dam  Is  to  be  an  earth  dam  with  a  drop  inlet  spillway 
and  an  emergency  earth  spillway.  The  crest  of  the  emergency 
spillway  will  be  4  feet  above  the  drop  inlet  spillway  and 
the  top  of  the  dam  will  be  4  feet  above  the  emergency  spillway. 

Flood  Flows 

There  is  no  record  of  stream  flow  gaglngs  on  East  Spring 
Brook  or  the  Nonewaug  River. 
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Peak  flows  at  the  dam  site  have  been  estimated  by  the 
procedure  outlined  In  Geological  Survey  Circular  3&5  as 
modified  in  the  Connecticut  Society  of  Civil  Engineers  73rd 
Annual  Report,  Page  89  and  92.  Peak  floods  and  flood  hydro¬ 
graphs  were  also  calculated  according  to  procedures  outlined 

» 

in  the  Soil  Conservation  Service,  Engineering  Handbook, 
Hydrology  Supplement  A,  Section  4. 

Judging  the  drainage  area  to  have  normal  characteristics 
in  accordance  with  Circular  365  nomenclature,  the  mean  annual 
flood  was  estimated  to  be  100  cfs.  Peak  flows  for  other 
frequencies  were  estimated  as  shown  in  Table  1. 


Table  1 


Recurrence 

Peak 

Recurrence 

Peak 

Interval 

Flow 

Interval 

Flow 

Years 

cfs 

Years 

cfs 

5 

130 

100 

360 

10 

160 

200 

430 

15 

185 

300 

500 

20 

205 

500 

600 

50 

285 

1,000 

770 

A  hundred-year  flood  hydrograph  as  estimated  by  the  Soil 
Conservation  Service  method  is  shown  in  Figure  3*  The  peak 
flow  is  565  cfs  as  compared  to  360  cfs  by  the  method  used  in 
Circular  3^5. 

The  flood  hydrograph  resulting  from  the  maximum  probable 
six-hour  storm  on  the  drainage  area  was  also  constructed  by 
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the  Soil  Conservation  Service  method.  This  hydrograph  which 
has  a  peak  flow  of  1,850  cfs  is  shown  in  Figure  4. 

Flood  Routing 

The  rating  curve  for  the  spillway  structures  is  shown 
in  Figure  2. 

The  flow  for  the  first  3  feet  of  water  depth  over  the 
spillway  has  been  estimated  as  weir  flow.  Approximately  at 
a  3-foot  depth  the  drop  inlet  is  primed  and  the  capacity  of 
the  unit  is  a  function  of  the  difference  in  elevation  between 
tall  water  and  the  reservoir  water  surface.  At  a  depth  of  4 
feet  water  starts  flowing  over  the  emergency  earth  spillway. 
The  rating  curve  above  this  elevation  includes  both  the  flow 
through  the  drop  inlet  structure  and  over  the  earth  Bp illway 
which  acts  as  a  broad  crested  weir.  The  capacity  of  the 
earth  spillway  has  been  estimated  according  to  procedures 
outlined  in  the  Soil  Conservation  Service  Technical  Release 
No.  2,  October  1,  1956,  entitled  ’’Earth  Spillways’1. 

Both  the  100-year  and  maximum  probable  flood  were  routed 
through  the  reservoir  as  shown  on  Figure  3  and  Figure  4. 


The  drop  inlet  spillway  which  consists  of  a  4' x  4' drop 
inlet  and  a  42-inch  pipe  through  the  dam  was  sized  to  permit 
passage  of  the  100-year  flood  without  use  of  the  emergency 
spillway. 
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The  emergency  spillway  was  sized  to  permit  passage  of 
the  maximum  probable  flood  with  the  reservoir  water  surface  2 
feet  below  the  top  of  the  dam.  A  trapezoidal  section  with  a 
36-foot  bottom  width  was  used. 

Because  of  the  physical  nature  of  the  reservoir  site  an 
exceptionally  conservative  hydraulic  design  is  possible  with 
very  little  increase  in  cost. 

Flans  and  Specifications 

The  contract  drawings  consist  of  four  (4)  sheets  which 
show  plans,  sections,  elevations  and  details  of  gate  chamber, 
concrete  spillway  and  overflow  structures.  The  dam  will  be 
a  compacted  earth  dam.  Suitable  material  exists  in  the 
reservoir  area  immediately  above  the  dam. 

It  is  planned  to  have  full-time  engineering  supervision 
during  the  construction  of  the  dam,  control  of  moisture  content, 
degree  of  compaction  and  density  of  compacted  embankment  will 
be  maintained. 
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1.  Upstream  face  of  the  dam  as  viewed  from  the  right  abutment  1 
showing  vegetation  growing  through  the  riprap. 

2.  Crest  and  upstream  face  of  the  dam  in  the  vicinity  of  the  1 

entrance  to  the  emergency  spillway. 

3.  Principal  spillway  intake  structure  and  catwalk.  2 

4.  Principal  spillway  impact  basin  outlet  structure  and  outlet  2 

channel. 

5.  One  of  the  two  outlets  for  the  internal  drainage  system  of  3 
the  dam. 

6.  Overview  of  the  emergency  spillway  built  into  the  left  3 

abutment  of  the  dam. 

7.  Paved  drainage  way  immediately  downstream  of  the  dam.  4 

8.  Standing  water  in  the  invert  of  the  emergency  spillway.  4 

9.  Spillway  for  the  Bethleham  Reservoir  Dam  1,800  feet  downstream  5 
of  Lockwood  Dam. 

10.  Downstream  overview  of  Bethleham  Reservoir  Dam.  5 

11.  Potential  hazard  site  about  3  miles  downstream  of  the  dam.  6 

12.  Potential  hazard  site  about  3.5  miles  downstream  of  the  dam.  6 


SITE  PLAN 


1.  UPSTREAM  FACE  OF  THE  DAM  AS  VIEWED  FROM  THE  RIGHT 
ABUTMENT  SHOWING  VEGETATION  GROWING  THROUGH  THE 
RIPRAP.  (11/20/79) 
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